Expression, characterization, and biologic activity of recombinant human lactoferrin in rice.
Lactoferrin has been suggested to have many biologic activities, such as facilitating iron absorption and having antimicrobial and antiinflammatory effects. In humans, several of these activities are likely to only be facilitated by human lactoferrin because they depend on the binding of human lactoferrin to specific receptors. Rice may be a useful vehicle to introduce recombinant human lactoferrin to infant foods because it has low allergenicity and is likely to be safer than using microorganisms or transgenic animals. Recombinant human lactoferrin was expressed in the rice cell culture system, and its biologic activity was assessed by iron-binding and -releasing properties, antimicrobial activity, and binding and uptake to Caco-2 cells. The authors also compared the stability of recombinant and native human lactoferrins against heat, low pH, and in vitro digestion. Biologic activity of rice-expressed recombinant human lactoferrin was similar to that of native human lactoferrin. Heat-treated proteins retained their functional activities except with severe treatment at 100 degrees C for 8 seconds, which disturbed the iron-binding capacity of recombinant human lactoferrin. Both types of proteins retained their functional activities between pH 2 and 7.4. After in vitro digestion, 50% of both proteins were detectable by enzyme linked immunosorbent assay. The remaining native and recombinant lactoferrins retained antimicrobial and Caco-2 binding and uptake activities. The results indicate recombinant human lactoferrin has stability similar to native human lactoferrin when exposed to thermal treatment, pH treatment, and in vitro digestion, suggesting it may be active when added to infant formula.